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Synthetic procedures
(0.046 g, 10 mol %) in anhydrous toluene (20 mL) was degassed with argon at room temperature for 15 minutes. The resulting mixture was refluxed overnight. The crude reaction was allowed to cool to room temperature after which the organic layer was washed with water and brine, dried over anhydrous MgSO 4 , filtered, and the solvent evaporated under reduced pressure. The crude product was purified by column chromatography on silica gel eluting with dichloromethane:heptane (1:3) and precipitated in methanol to obtain 3 as a pure orange solid (0.24 g, 96% yield). 35 mmol) was added in small portions. After the addition was completed, the reaction mixture was stirred at room temperature until the disappearance of the starting material monitored by TLC (~7 hours). The reaction was quenched with water and the organic phase was washed with brine and dried over anhydrous MgSO 4 . The solvent was removed under reduced pressure and the residue was purified by column chromatography on silica gel using dichloromethane:heptane (1:5) as eluent. Fractions containing the product were evaporated under reduced pressure and precipitated in methanol to afford 5 as a dark purple solid (0.11 g, 92% yield). General polymerization procedure: BDT (0.081 mmol) and the corresponding dibromo monomer, 5 or 6, (1 equivalent) were placed under argon atmosphere in a Schlenk tube. The mixture was dissolved in anhydrous o-xylene (1.8 mL) and anhydrous dimethylformamide (0.2 mL) and degassed with argon at room temperature for 15 minutes. Subsequently, Pd 2 (dba) 3 (2 mol %) and P(o-tolyl) 3 (16 mol %) were added in one portion and the reaction mixture was further degassed for 15 more minutes. Then, the flask was sealed and the crude was stirred at 115 °C overnight under argon atmosphere. 2-(tributylstannyl)thiophene and 2-bromothiophene were sequentially added and the mixture was stirred for 2 hours after each addition. The crude was diluted with o-dichlorobenzene and then water and sodium diethyldithiocarbamate trihydrate were added and the mixture was refluxed for 2 more hours. Afterwards, the mixture was cooled to room temperature and slowly poured into methanol.
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The resulting precipitate was filtered into a Soxhlet thimble. The dark solid was subject to sequential Soxhlet extractions under argon atmosphere to remove impurities and oligomeric fractions with acetone, dichloromethane and chloroform until the extraction solvent became colorless. The chloroform fraction of PBDT4TBT was evaporated under reduced pressure. In the case of PBDT4TffBT, the residue in the thimble was boiled with o-dichlorobenzene, filtered while hot and the solvent was evaporated under reduced pressure. The corresponding solids were precipitated in methanol, filtered and dried under vacuum. 8-di(2,3-didecylthiophen-5-yl)-benzo[1,2-b:4,5-b']dithiophen-2,6-diyl)-alt-((4,7-di(3-hexyl-(2,2'-bithiophen-5-yl) PCBM photovoltaic devices before and after thermal annealing. Note that absolute intensities of these data cannot be compared because they were measured at the same voltage bias and because the characteristics of the experimental setup cause the EL intensity to be sensitively dependent on the pixel position relative to the aperture of the detector of the spectrophotometer.
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